Effect of statins on the viability of macrophages and smooth muscle cells.
Because macrophages play an important role in the destabilization of atherosclerotic plaques, and smooth muscle cells (SMCs) contribute to plaque stability, selective clearance of macrophages in atherosclerotic plaques is a promising strategy for plaque stabilization. In the present study, we investigated the effects of fluvastatin, simvastatin, lovastatin, and pravastatin on the viability of macrophages and SMCs. All statins, except pravastatin, induced cell death of J774A.1 macrophages after 24 hours, albeit with different sensitivity. The viability of rabbit aortic SMCs was hardly affected. Fluvastatin-induced macrophage cell death was characterized as apoptosis and could be reversed by isoprenoid intermediates of the mevalonate pathway. Peritoneal macrophages from male or female mice were much more resistant to statin-induced cell death. The high sensitivity of J774A.1 macrophages to statin-induced cell death was related to the strong 3-hydroxy-3-methylglutaryl coenzyme A reductase activity in these cells. Macrophage and SMC content of rabbit atherosclerotic plaques was not affected after in vitro treatment with fluvastatin or lovastatin for 3 days. In conclusion, fluvastatin, simvastatin, and lovastatin, but not pravastatin, can selectively induce apoptosis in J774A.1 macrophages, but not in SMCs, primary macrophages or rabbit atherosclerotic plaques. This effect was related to the degree of 3-hydroxy-3-methylglutaryl coenzyme A reductase activity in the different cell types.